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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a switch semiconductor integrated 
circuit capable of suppressing a higher harmonic level satisfying legal 
regulations. 

SOLUTION: Between a common input/output terminal 40 and a first input/ 
output terminal 41 provided in a switch circuit SI, a first field effect 
transistor 1 turning the two input/output terminals 40 and 41 to a 
conductive state as desired is provided. Further, between the common 
input/output terminal 40 and the ground, a serial resonance circuit 35 
serially resonating at desired higher harmonics is provided so as to be 
serially connected through a second field effect transistor 2. To the 
first input/output terminal 41, a low-pass filter LPFla having 



attenuation characteristics to the desired higher harmonics and 
constituted so as to pass through fundamental waves to the higher 
harmonics is cascade-connected, and higher harmonic attenuation 
characteristics higher than before are obtained. 
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* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s) ] 

[Claim 1] While having two input/output terminals, it is the switch 
semiconductor integrated circuit which comes to have the switching 
circuit in which it comes to prepare the switching device for the short 



circuit between terminals which makes between the two input/output 
terminals concerned switch-on according to a request. While being 
prepared so that series connection of the series resonant circuit which 
carries out series resonance in a desired higher harmonic wave between 
one input/output terminal of said switching circuit and a gland may be 
carried out through the switching device for resonance circuit 
connection Cascade connection of the low pass filter is carried out to 
the input/output terminal of another side of said switching circuit. The 
low pass filter concerned While series connection of the 1st coil and 
2nd coil is carried out to the input/output terminal of said another 
side and they are prepared in it from the input/output terminal side of 
the another side concerned The 1st capacitor between the mutual node of 
said 1st and 2nd coils, and a gland between the other end of said 2nd 
coil, and a gland The switch semiconductor integrated circuit 
characterized by coming to be constituted possible [ passage of the 
fundamental wave over the higher harmonic concerned ] while the 2nd 
capacitor is connected, respectively, it comes to carry out parallel 
connection of the 3rd capacitor to said 2nd coil and it has a damping 
property to the higher harmonic of said request. 

[Claim 2] In said switching circuit, two or more switching devices for 
the short circuit between terminals are prepared. One terminal of two or 
more switching devices for the short circuit between terminals concerned 
While connecting with a common input/output terminal, the other-end 
child of two or more switching devices for the short circuit between 
terminals concerned It connects with two or more input/output terminals 
prepared corresponding to two or more switching devices for the short 
circuit between terminals concerned, respectively. The switch 
semiconductor integrated circuit according to claim 1 characterized by 
being constituted and between the input/output terminal which 
corresponds by making into switch-on any one for which said two or more 
switching devices for the short circuit between terminals ask, and said 
common input/output terminal becoming so that may be made into switch-on. 
[Claim 3] A series resonant circuit consists of the 4th capacitor formed 
in the switching circuit, and the 3rd coil prepared in the exterior of a 
switching circuit. The end of said 4th capacitor It connects with 
another side of the switching device for resonance circuit connection on 
which the end was connected to one input/output terminal. The other end 
of said 4th capacitor, and the end of said 3rd coil The switch 
semiconductor integrated circuit according to claim 1 or 2 characterized 
by connecting mutually through the external component connection 
terminal prepared in said switching circuit, and coming to connect the 



other end of said 3rd coil with a gland. 

[Claim 4] A series resonant circuit consists of the 4th capacitor and 
3rd coil which were prepared in the switching circuit. The end of said 
4th capacitor It connects with another side of the switching device for 
resonance circuit connection on which the end was connected to one input 
output terminal. It is the switch semiconductor integrated circuit 
according to claim 1 or 2 characterized by the other end of said 4th 
capacitor and the end of said 3rd coil being connected mutually, and 
coming to connect the other end of said 3rd coil with a gland through 
the external component connection terminal prepared in the switching 
circuit. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the switch 
semiconductor integrated circuit which switches the I/O signal in a high 
frequency circuit, and relates to what aimed at oppression of the 
harmonic content generated by the nonlinearity which the semiconductor 
integrated circuit for a switch has especially, reduction, etc. 
[0002] 

[Description of the Prior Art] Conventionally, unipolar 4 ** switching 
circuit Sc used for the dual band portable telephone as shown in drawing 
9 as this kind of a circuit, for example serves as well-known and common 
knowledge. If a circuit is explained conventionally [ this ] hereafter, 
referring to this drawing, this unipolar 4 ** switching circuit It is 
the thing it comes-izing [ thing ]. for example, the 1st thru/or the 4th 
transistor TR1-TR4 by the field-effect transistor — a main component — 



carrying out — a semiconductor integrated circuit — It is prepared and 
used among the so-called antenna 71 of a dual band portable telephone 
and the latter RF circuits LNA1, PA1, LNA2, and PA2 which enabled 
transmission and reception with two different radio frequencies. Here, 
for LNA1, the receiving front end one band, i. e. , for band A, and PA1 
are [ the receiving front end the band of another side, i. e. , for band B 
and PA2 of the transmitting amplifier of Band A and LNA2 ] the 
transmitting amplifiers of Band B among two different frequencies among 
two different frequencies. 

[0003] In this configuration, while control voltage VA is set as a 
predetermined value so that TR1 may be in switch-on when receiving Band 
A, each control voltage VB, VC, and VD is set as a predetermined value 
so that other TR2-TR4 may be in non-switch-on (refer to drawing 8 ). As 
the case where any one of the transistors TR2-TR4 of other was made into 
switch-on was also shown in drawing 8 , the flow of each transistor TR1- 
TR4 and un-flowing are being controlled by control voltage VA-VD. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although a higher 
harmonic will occur and it will be especially outputted by the nonlinear 
characteristic of a field-effect transistor from an antenna 71 with a 
sending signal in a circuit at the time of transmission conventionally 
[ above-mentioned ], about the electromagnetic wave outputted from an 
antenna 71, oppression of higher-harmonic level is needed [ in the 
electric-wave regulation, the output level, the allowed value of an 
unnecessary frequency component, etc. are regulated, and ] so that these 
demands may be satisfied. It is possible to consider as the 
configuration which prepares the band-pass filter of two bands between 
unipolar 4 ** switching circuit Sc and an antenna 71 as a policy which 
oppresses this higher-harmonic-wave level, for example. However, there 
is a limitation also in the amount of oppression of the higher harmonic 
wave by the band-pass filter by loss of the coil which constitutes a 
band-pass filter etc. , and the oppression level of the higher harmonic 
wave demanded not necessarily is not satisfied. 

[0005] This invention was made in view of the above-mentioned actual 
condition, and oppresses generating of an unnecessary higher harmonic 
wave, and, moreover, passage loss offers few switch semiconductor 
integrated circuits. Other purposes of this invention are to offer the 
switch semiconductor integrated circuit in which oppression of higher- 
harmonic-wave level which satisfies a regulation system is possible. 
[0006] 

[Means for Solving the Problem] In order to attain the purpose of above- 



mentioned this invention, the switch semiconductor integrated circuit 
concerning this invention While having two input/output terminals, it is 
the switch semiconductor integrated circuit which comes to have the 
switching circuit in which it comes to prepare the switching device for 
the short circuit between terminals which makes between the two 
input/output terminals concerned switch-on according to a request. While 
being prepared so that series connection of the series resonant circuit 
which carries out series resonance in a desired higher harmonic wave 
between one input/output terminal of said switching circuit and a gland 
may be carried out through the switching device for resonance circuit 
connection Cascade connection of the low pass filter is carried out to 
the input/output terminal of another side of said switching circuit. The 
low pass filter concerned While series connection of the 1st coil and 
2nd coil is carried out to the input/output terminal of said another 
side and they are prepared in it from the input/output terminal side of 
the another side concerned The 1st capacitor between the mutual node of 
said 1st and 2nd coils, and a gland between the other end of said 2nd 
coil, and a gland While the 2nd capacitor is connected, respectively, it 
comes to carry out parallel connection of the 3rd capacitor to said 2nd 
coil and it has a damping property to the higher harmonic of said 
request, it comes to be constituted possible [ passage of the 
fundamental wave over the higher harmonic concerned ]. 

[0007] When the SUTCHI component for the short circuit between terminals 
which the signal which serves as a fundamental wave to a desired higher 
harmonic wave passes in this configuration is set to ON by the control 
voltage from the outside, The switching device for resonance circuit 
connection is also set to ON at coincidence, and it will be in the 
condition that the series resonant circuit was connected between one 
input/output terminal and the gland. Connect with the input/output 
terminal of another side and by the interaction with a low pass filter 
with the same attenuation pole as the resonance frequency of a series 
resonant circuit The predetermined higher harmonic included in the 
signal which passes the switching device for the short circuit between 
terminals, Only the signal which is in agreement with the resonance 
frequency of a series resonant circuit will be removed efficiently. 
Namely, the signal of other frequency components The switching device 
for the short circuit between terminals which will be influenced of a 
series resonant circuit in any way can be passed, generating of an 
unnecessary higher harmonic wave will be oppressed, and, moreover, a 
SUTCHI semiconductor integrated circuit with little passage loss will be 
offered. 



[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained, referring to drawing 1 thru/or drawing 8 . 
In addition, the member explained below, arrangement, etc. cannot limit 
this invention, and can change it variously within the limits of the 
meaning of this invention. First, the 1st example of a configuration is 
explained, referring to drawing 1 . It comes to constitute the switch 
semiconductor integrated circuit SIC 1 in the 1st example of a 
configuration considering the switching circuit SI constituted by having 
a series resonant circuit 35, and low pass filter LPFla by which cascade 
connection was carried out to the latter-part side of this switching 
circuit SI as a main component, the switching circuit SI used the 1st 
and 2nd field-effect transistors ( drawing 1 — setting — respectively 
— "TR1", "TR2", and a notation) 1 and 2 and a series resonant circuit 
35 as the main component, and the so-called solid state switch circuit 
was constituted. 

[0009] That is, first, as for the 1st field-effect transistor 1 as a 
switching device for the short circuit between terminals, that drain (or 
source) is connected to the common input/output terminal 40, and the 
transceiver antenna 60 is connected to this common input/output terminal 
40 in the exterior of this switch semiconductor integrated circuit SIC 1. 
Moreover, the source (or drain) of the 1st field-effect transistor 1 is 
connected to the 1st input/output terminal 41. If it puts in another way, 
the 1st field-effect transistor 1 forms the signal line between the 
common input/output terminal 40 of switching circuit SCI, and the 1st 
input/output terminal 41. And low pass filter LPFla (it mentions later 
for details) is prepared between this 1st input/output terminal 41 and 
2nd input/output terminal 42. Moreover, in the switching circuit SI, the 
gate of the 1st field-effect transistor 1 is connected to the 1st 
control voltage terminal 46 through the 1st gate resistor (in drawing 1 , 
it is written as "RG1") 11. 

[0010] On the other hand, between the source (or drain) and a gland, 
while the drain (or source) is connected to the common input/output 
terminal 40, the 2nd field-effect transistor 2 as a switching device for 
resonance circuit connection is formed so that a series resonant circuit 
35 may following-**. That is, between the source of the 2nd field-effect 
transistor 2, and the external component connection terminal 51, the 4th 
capacitor (in drawing 1 , it is written as "Cl") 21 was connected. And 
in the exterior of a switching circuit SI, the 3rd coil (in drawing 1 , 
it is written as "Ll") 31 is connected between the external component 
connection terminal 51 and the gland, and the series resonant circuit 35 



consisted of the 4th capacitor 21 and 3rd coil 31. When putting in 
another way, series connection of the series resonant circuit 35 was 
carried out between the signal line (it sets in the gestalt of operation 
of this invention, and is the 1st field-effect transistor 1), and the 
gland, and it was established in it. Moreover, the gate of the 2nd 
field-effect transistor 2 is connected to the 1st previous control 
voltage terminal 46 through the 2nd gate resistor (in drawing 1 , it is 
written as "RG2") 12. 

[0011] Next, while series connection of the 1st coil 32 and 2nd coil 33 
is carried out and they are prepared from the 1st input/output terminal 
41 side between the 1st input/output terminal 41 and the 2nd 
input/output terminal 42, low pass filter LPFla Between the mutual node 
of the 1st and 2nd coils 32 and 33, and a gland While the 1st capacitor 
22 is formed, between the mutual node of the 2nd coil 33 and the 2nd 
input/output terminal 42, and a gland It had become that in which the 
2nd capacitor 23 was formed, and further, to the 2nd coil 33, parallel 
connection of the 3rd capacitor 24 was carried out, and low pass filter 
LPFla was constituted. And while this low pass filter LPFla made the 
fundamental wave pass, the components constant was set up so that an 
attenuation pole might be generated in the same frequency as the 
resonance frequency of the previous series resonant circuit 35. 
[0012] Next, the actuation in this configuration is explained. For 
example, if the case where impress the signal of a frequency fO to the 
2nd input/output terminal 42 from the exterior, and it transmits from 
the transceiver antenna 60 is explained, the 1st and 2nd field-effect 
transistors 1 and 2 will be [ both ] from the circuit of the exterior 
which is not illustrated in switch-on first in this case by control 
voltage VA being impressed to the 1st control voltage terminal 46. By it, 
the signal of the frequency fO impressed to the 2nd input/output 
terminal 42 will pass low pass filter LPFla and the 1st field-effect 
transistor 1 which were set up so that the secondary harmonic frequency 
of fO might serve as an attenuation pole, and will result to the common 
input/output terminal 40. However, after passage of the 1st field-effect 
transistor 1, since the 2nd field-effect transistor 2 is switch-on, the 
secondary harmonic frequency of the frequency fO contained in the 
passage signal will receive attenuation by the series resonant circuit 
35 which makes secondary harmonic frequency of fO resonance frequency. 
Consequently, from the transceiver antenna 60, the fundamental wave from 
which the secondary higher harmonic of a fundamental wave fO was removed 
enough will be emitted. 

[0013] Here, the 3rd coil 31 of a series resonant circuit 35 and the 



components constant (an inductance value and capacity value) of the 4th 
capacitor 21 are set up based on the formula 1 which carries out the 
following to remove the secondary harmonic content of a fundamental wave 
fO. 

2xf — 0= l/{2pi(Ll, CI) 1/2} ... a formula 1 — in addition, suppose 
that LI is the inductance value of the 3rd coil 31, and CI is the 
capacity value of the 4th capacitor 21 here. 

[0014] As a result of a series resonant circuit' s 35 resonating on the 
frequency of 2xf0, the signal of the frequency of 2xf0 will be reflected 
in the common input/output terminal 40. If it puts in another way, to 
the signal of the frequency of 2xf0, the common input/output terminal 40 
will be in an equivalent condition to have connected with the gland too 
hastily, therefore the signal of the frequency of 2xf0 will be emitted 
from the transceiver antenna 60. However, there is loss of the 3rd coil 
31 which constitutes a series resonant circuit 35 etc. in fact, and 
there is a limitation in the amount of oppression of the higher harmonic 
by the series resonant circuit 35. In the gestalt of operation of this 
invention, since low pass filter LPFla which makes an attenuation pole 
secondary harmonic frequency of the signal fO to pass is prepared 
between the 1st input/output terminal 41 and the 2nd input/output 
terminal 42, only the secondary higher-harmonic frequency component of a 
fundamental wave will be efficiently removed by the interaction with a 
series resonant circuit 35. 

[0015] Here, if the example of a frequency is given, supposing the input 
signal impressed to the 2nd input/output terminal 42 will be 0. 9GHz, the 
1. 8GHz sending signal which is the 2nd higher harmonic is not emitted by 
the series resonant circuit 35 from the transceiver antenna 60, but 
moreover, a 0. 9GHz signal will be emitted from the transceiver antenna 
60, without receiving the power loss by the series resonant circuit 35 
in any way. Next, the higher-harmonic property of this 1st example of a 
configuration is explained in the comparison with the thing of other 
circuitry, referring to drawing 2 thru/or drawing 5 . First, drawing 2 
is the circuit diagram showing the case of only a switching circuit SI, 
without using low pass filter LPFla in the configuration shown in 
drawing 1 , it is a circuit diagram at the time of replacing drawing 3 
with low pass filter LPFla in the configuration shown in drawing 1 , and 
preparing 3 super-low region passage filter LPFlb, and drawing 4 is a 
circuit diagram in the case of using neither the series resonant circuit 
35 nor low pass filter LPFla. And the property table explaining these 
higher-harmonic properties is shown in drawing 5 . That is, the property 
table shown in drawing 5 expresses the level of the 2nd higher harmonic 



wave in the common input/output terminal 40 at the time of impressing a 
signal (9000MHz and +34dBm) to the terminal which is equivalent to the 
2nd input/output terminal 42 in the circuit shown in drawing 2 thru/or 
drawing 4 in the example of a configuration shown in drawing 1 at this 
2nd input/output terminal 42 as an input signal, respectively. 
[0016] If the 2nd higher harmonic wave is [ according to this table ] 
one of the things of the configuration only using the series resonant 
circuit 35 shown in drawing 2 to being the level of -79. ldBc in a 
configuration of having been shown in drawing 1 - If it is in the thing 
of the configuration using the series resonant circuit 35 shown in 70dBc 
and drawing 3 , and 3 super-low region passage filter LPFlb It is - 
60. 5dBc if it is in the thing of a configuration of using neither -70dBc 
nor the series resonant circuit 35 shown in drawing 4 nor low pass 
filter LPFla (or 3 super-low region passage filter LPFlb) as well as the 
thing of the configuration of drawing 2 . That is, if it is in the 
switching circuit S2 shown in drawing 4 against which any measures are 
not taken to the higher harmonic wave, a secondary higher harmonic wave 
occurs by the nonlinearity of a field-effect transistor TR1, therefore 
the level of a higher harmonic wave is the highest, and the oppression 
property of a higher harmonic wave is the worst. On the other hand, 
since the series resonant circuit 35 is formed in the circuit shown in 
drawing 2 , he can understand that the higher harmonic is oppressed as 
compared with the circuit shown in drawing 4 . Moreover, although the 
circuit shown in drawing 3 is the configuration that 3 super-low region 
passage filter LPFlb was used together in addition to the series 
resonant circuit 35, the level of a higher harmonic wave is the same as 
that of the thing of a configuration of having used only the series 
resonant circuit 35 of drawing 2 , and it can understand it that 3 
super-low region passage filter LPFlb does not have the depressor effect 
over the 2nd higher harmonic wave generated in the 1st field-effect 
transistor 1. On the other hand, if it is in the configuration shown in 
drawing 1 , he can understand that the amount of oppression of the 2nd 
higher harmonic is increasing no less than 9. ldB as compared with the 
circuit shown in the circuit shown in drawing 2 , and drawing 3 by the 
interaction of the low pass filter LPFla and the series resonant circuit 
35 which were established in the side to which the preceding paragraph 
of the 1st field-effect transistor 1, i.e., the input signal to the 1st 
field-effect transistor 1, is impressed. 

[0017] Next, the 2nd example of a configuration is explained, referring 
to drawing 6 . In addition, about the same component as the component 
shown in drawing 1 , the same sign is attached, and the detailed 



explanation is omitted, and suppose that it explains focusing on a 
different point hereafter. This 2nd example of a configuration is an 
example of a configuration in the case of being used for the so-called 
triple band cellular phone with which transmission and reception with 
three bands (frequency band) were constituted possible, and the switch 
semiconductor integrated circuit SIC 3 is formed between the front ends 
61, 63, and 65 for reception and the transmitting amplifiers 62 and 64 
which were prepared for every band, and the transceiver antenna 60, and 
it is switching the transceiver signal of three bands so that it may 
mention later. Hereafter, if that configuration is explained concretely, 
first the switching circuit S3 in this 2nd example of a configuration 
The 1st thru/or the 5th field-effect transistor (in drawing 6 ) as a 
switching device for the short circuit between terminals While unipolar 
5 ** switching circuit by "TRl", "TR2", "TR3", "TR4", "TR5", and 
notations 1-5 is formed, respectively It has the composition that a 
series resonant circuit 35 is connected between the common input/output 
terminal 40 and a gland so that it may mention later through the 6th 
field-effect transistor (it is written as "TR6" in drawing 6 ) 6 as a 
switching device for resonance circuit connection. 

[0018] That is, the drain (or source) was connected in common, and the 
1st thru/or the 6th field-effect transistor 1-6 were connected to the 
common input/output terminal 40. Moreover, the source (or drain) of the 
1st field-effect transistor 1 To the 1st input/output terminal 41, the 
source (or drain) of the 2nd field-effect transistor 2 To the 2nd 
input/output terminal 42, the source (or drain) of the 3rd field-effect 
transistor 3 The source (or drain) of the 4th field-effect transistor 4 
is connected to the 4th input/output terminal 44, and the source (or 
drain) of the 5th field-effect transistor 5 is connected to the 3rd 
input/output terminal 43 at the 5th input/output terminal 45, 
respectively. And the receiving front end 61 for A bands was connected 
to the 1st input/output terminal 41, the output stage of low pass filter 
LPFla was connected to the 2nd input/output terminal 42, and the 
transmitting amplifier 62 for A bands was connected to the input stage 
of low pass filter LPFla, respectively. Moreover, B and the transmitting 
amplifier 64 for C bands were connected to the 4th input/output terminal 
44, and the receiving front end 65 for C bands was connected to the 5th 
input/output terminal 45 for the receiving front end 63 for B bands at 
the 3rd input/output terminal 43, respectively. 

[0019] Here, the receiving front end 61 for A bands is the circuit which 
performs the first signal magnification to the received wave of A band, 
and the output signal is inputted into the receiving circuit of A band 



of the latter part which is not illustrated. Moreover, the transmitting 
amplifier 62 for A bands is a circuit which performs the last 
magnification to the transmission wave of A band. Furthermore, the 
receiving front end 63 for B bands is the circuit which performs the 
first signal magnification to the received wave of B band, and the 
output signal is inputted into the receiving circuit of B band of the 
latter part which is not illustrated. And B and the transmitting 
amplifier 64 for C bands are circuits which perform the last 
magnification to the transmission wave of B band and a C band. Moreover, 
the receiving front end 65 for C bands is the circuit which performs the 
first signal magnification to the received wave of a C band, and the 
output signal is inputted into the receiving circuit of the C band of 
the latter part which is not illustrated. 

[0020] Furthermore, the gate of the 1st field-effect transistor 1 The 
1st gate resistor 11 is minded. For the 1st control voltage terminal 46 
the gate of the 2nd field-effect transistor 2 The 2nd gate resistor 12 
is minded. For the 2nd control voltage terminal 47 the gate of the 3rd 
field-effect transistor 3 The 3rd gate resistor (in drawing 6 , it is 
written as "RG3") 13 is minded. For the 3rd control voltage terminal 48 
the gate of the 4th field-effect transistor 4 The 4th gate resistor (in 
drawing 6 , it is written as "RG4") 14 is minded. For the 4th control 
voltage terminal 49 the gate of the 5th field-effect transistor 5 While 
connecting with the 5th control voltage terminal 50 through the 5th gate 
resistor (it is written as "RG5" in drawing 6 ) 15, respectively, the 
gate of the 6th field-effect transistor 6 It connects with the 2nd 
control voltage terminal 47 through the 6th gate resistor (in drawing 6 , 
it is written as "RG6") 16. On the other hand, the series resonant 
circuit 35 of the same configuration is connected to the source (or 
drain) side of the 6th field-effect transistor 6 as having been shown in 
drawing 1 . 

[0021] Next, it explains, referring to drawing 6 R> 6 about the 
actuation in this configuration. When receiving Band A, for example, the 
control voltage VA in the 1st control voltage terminal 46 by the circuit 
of the exterior which is not illustrated While considering as the 
predetermined electrical potential difference which makes the 1st field- 
effect transistor 1 switch-on, the 2nd thru/or the 5th control voltage 
VB, VC, VD, and VE While considering as the predetermined electrical 
potential difference which makes the 2nd thru/or the 5th field-effect 
transistor 2-5 non-switch-on, the control voltage VB of the 2nd control 
voltage terminal 47 will be impressed to the gate of the 6th field- 
effect transistor 6 (refer to drawing 8 ). Therefore, only the 1st 



field-effect transistor 1 is switch-on (if it puts in another way). 
Between the common input/output terminal 40 and the 1st input/output 
terminal 41 serves as ON. The 2nd thru/or the 5th field-effect 
transistor 2-5 While being in non-switch-on (between the common 
input/output terminal 40, the 2nd, or the 5th input/output terminal 42- 
45 is off if it puts in another way), since the 2nd control voltage VB 
is impressed to the gate, the 6th field-effect transistor 6 will be in 
non-switch-on. Therefore, the signal of the band A from the transceiver 
antenna 60 passes the 1st field-effect transistor 1, and is inputted 
into the receiving front end 61 for A bands, and signal magnification 
will be received here, it will be inputted into the receiving circuit 
for band A of the latter part which is not illustrated, a recovery etc. 
will be given, and reception with Band A will be made. 

[0022] When transmitting Band A, next, the control voltage VB in the 2nd 
control voltage terminal 47 by the circuit of the exterior which is not 
illustrated While considering as the predetermined electrical potential 
difference which makes the 2nd field-effect transistor 2 switch-on, the 
1st control voltage VA, the 3rd, or the 5th control voltage VC, VD, and 
VE While considering as the predetermined electrical potential 
difference which makes the 1st field-effect transistor 1, the 3rd, or 
the 5th field-effect transistor 3-5 non-switch-on, the control voltage 
VB of the 2nd control voltage terminal 47 will be impressed to the gate 
of the 6th field-effect transistor 6 (refer to drawing 8 ). Consequently, 
only the 2nd field-effect transistor 2 is switch-on (if it puts in 
another way). Between the common input/output terminal 40 and the 2nd 
input/output terminal 42 serves as ON. The 1st field-effect transistor 1, 
the 3rd, or the 5th field-effect transistor 3-5 Non-switch-on (if it 
puts in another way, between the common input/output terminal 40 and the 
1st input/output terminal 41) Between the common input/output terminal 
40, the 3rd, or the 5th input/output terminal 43-45 becomes off. And the 
output signal of the transmitting amplifier 62 for A bands Low pass 
filter LPFla which makes an attenuation pole secondary harmonic 
frequency of A band transmit frequencies, and the 2nd field-effect 
transistor 2 will be passed. 

[0023] On the other hand, a series resonant circuit 35 will be connected 
by the flow of the 6th field-effect transistor 6 between the common 
input/output terminal 40 and a gland. The sake, The frequency component 
same among the signals of A band which passed the 2nd field-effect 
transistor 2 as the resonance frequency of a series resonant circuit 35 
Since it will be removed by the series resonant circuit 35, from the 
transceiver antenna 60, the signal of the band A from which 



predetermined harmonic content was removed by the series resonant 
circuit 35 will be emitted. If the example of a frequency is given, a 
triple band cellular phone as a band A here 0. 9GHz, When it is 
constituted by 1. 9GHz as 1. 8GHz and a band C as a band B, at the time of 
transmission of Band A, i. e. , 0. 9GHz transmission The 1. 8GHz sending 
signal which is the 2nd higher harmonic is not emitted from the 
transceiver antenna 60 by the series resonant circuit 35, but moreover, 
a 0. 9GHz transmission wave will be emitted from the transceiver antenna 
60, without receiving the power loss by the series resonant circuit 35 
in any way. In addition, also about the case where any one of the 1st 
field-effect transistor 1 and the 3rd thru/or the 5th field-effect 
transistor 3-5 is made into switch-on, as shown in drawing 8 R> 8, the 
flow of each transistor 1, 3-5 and un-flowing are being controlled by 
control voltage VA and VOVE. 

[0024] Next, the 3rd example of a configuration is explained, referring 
to drawing 7 . In addition, about the same component as the component 
shown in drawing 1 and drawing 6 , the same sign is attached, and the 
detailed explanation is omitted, and suppose that it explains focusing 
on a different point hereafter. It is only differing in that this 3rd 
example of a configuration has the composition the 3rd coil 31 which 
constitutes series resonant circuit 35A having been formed in switching 
circuit S4 with the 4th capacitor 21, and other components are the same 
as that of the 2nd example of a configuration shown in drawing 6 . That 
is, the end of the 4th capacitor 21 is connected to the source (or 
drain) of the 6th field-effect transistor 6, and the other end of this 
4th capacitor 21 is connected to the end of the 3rd coil 31. And the 
other end of this 3rd coil 31 is connected to the external component 
connection terminal 51, and this external component connection terminal 
51 was connected to the gland in the exterior of switching circuit S4. 
Thus, preparing series resonant circuit 35A in the interior of switching 
circuit S4 is based on a reason which following-**. That is, when 
preparing a coil (it sets for this 3rd example of a configuration, and 
is the 3rd coil 31) in the interior of switching circuit S4, in the 
portable telephone of these days with which the miniaturization is 
demanded more, it is because it becomes deletion of external coupling 
parts and becomes what responds to the request of a miniaturization. 
Moreover, if it is in the semiconductor IC (the so-called MMIC) handling 
a high frequency signal and a coil is formed in the interior at a 
monolithic when the switch semiconductor integrated circuit SIC 4 is set 
to MMIC, it is because there is also an advantage which becomes possible 
[ suppressing dispersion in a component property as compared with the 



case where the coil as external components is used ]. 
[0025] The actuation in this configuration is the same as that of the 
case of the 2nd example of a configuration fundamentally shown in 
drawing 6 . That is, the 2nd and 6th field-effect transistors 2 and 6 
will be in switch-on at the time of transmission of Band A, and the 
transmission wave with which the 2nd higher harmonic of a transmission 
wave was removed by series resonant circuit 35A will be emitted from the 
transceiver antenna 60 by series connection of the series resonant 
circuit 35A being carried out between the common input/output terminal 
40 and a gland. In addition, since the actuation in the case of 
reception of Band A, transmission of Bands B and C, and reception of 
Band C does not have the case of the 2nd configuration and the changing 
place which were shown in drawing 6 , detailed explanation here for the 
second time is given to omit. 

[0026] In the example shown in drawing 6 and drawing 7 which were 
mentioned above, although the so-called unipolar 5 ** switching circuit 
should be constituted, of course, it does not need to be restricted to 5 
** and the switch semiconductor integrated circuit concerning this 
invention can be applied also like unipolar n ** switching circuit (n is 
two or more integers). 
[0027] 

[Effect of the Invention] As mentioned above, securing passage of the 
signal for which it asks according to this invention, as stated, by 
considering as a configuration by which only the harmonic content of the 
signal is bypassed, generating of an unnecessary higher harmonic wave is 
oppressed and, moreover, passage loss does so the effectiveness that few 
switch semiconductor integrated circuits can be offered. Since it 
considered as a configuration which connects to a signal line at a 
serial the low pass filter which makes resonance frequency of a series 
resonant circuit an attenuation pole while preparing the series resonant 
circuit for removing a higher harmonic especially between the signal 
line and the gland, the effectiveness that sufficient removal of a 
higher harmonic is made by the interaction of a series resonant circuit 
and a low pass filter as compared with the former is done so. 
Furthermore, the series resonant circuit for removing a higher harmonic 
Since it was made to become in-series between a signal line and a gland 
when the fundamental wave which generates a higher harmonic passed a 
signal line For example, even if the frequency of the signal of one band 
is a case as it is in the ploidy of the frequency of the band of another 
side in a triple band circuit While it is avoided certainly that the 
series resonant circuit which removes the higher harmonic wave of the 



frequency of the band of another side produces loss to passage of the 
signal of one band By the interaction of a series resonant circuit and a 
low pass filter, the effectiveness that sufficient removal of a higher 
harmonic is attained as compared with the former is done so. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the circuitry of the 
switch semiconductor integrated circuit in the 1st example of a 
configuration of the gestalt of operation of this invention. 
[Drawing 2] It is the circuit diagram showing the circuitry at the time 
of removing a low pass filter from the configuration shown in drawing 1 . 
[Drawing 3] It is the circuit diagram showing the circuitry at the time 
of replacing with a 3 super-low region passage filter the low pass 
filter in the configuration shown in drawing 1 . 

[Drawing 4] It is the circuit diagram showing the circuitry at the time 
of removing a series resonant circuit and a low pass filter from the 
configuration shown in drawing 1 . 

[Drawing 5] It is an explanatory view explaining the higher-harmonic 
property of the switch semiconductor integrated circuit in the 1st 
example of a configuration of the gestalt of operation of this invention. 
[Drawing 6] It is the circuit diagram showing the circuitry of the 
switch semiconductor integrated circuit in the 2nd example of a 
configuration of the gestalt of operation of this invention. 
[Drawing 7] It is the circuit diagram showing the circuitry of the 
switch semiconductor integrated circuit in the 3rd example of a 
configuration of the gestalt of operation of this invention. 
[Drawing 8] It is an explanatory view explaining the actuation to the 



control voltage conventionally impressed to a circuit and the switch 
semiconductor integrated circuit in the gestalt of operation of this 
invention. 

[Drawing 9] It is the circuit diagram showing the example of a 
configuration of a circuit conventionally. 
[Description of Notations] 

1 — The 1st field-effect transistor 

2 — The 2nd field-effect transistor 

3 — The 3rd field-effect transistor 

4 — The 4th field-effect transistor 

5 — The 5th field-effect transistor 

6 — The 6th field-effect transistor 
35 35A — Series resonant circuit 

40 — Common input/output terminal 

41 — The 1st input/output terminal 

42 — The 2nd input/output terminal 

43 — The 3rd input/output terminal 

44 — The 4th input/output terminal 

45 — The 5th input/output terminal 
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<DAft7JS^4 1 1;{4. A^>Hfflgf7nyhxvH 
6 1^\ ll2 0Am7Jffi^4 2«J, teJ*jffi*7 -f /l'* 
LPF 1 a CO&jj&tfWfitZtL. i&WMMy A L P 
F 1 ac0A7J©^t4A^>HffljifItiSSP6 2**. «L 

m4cOAai7lffi^4 4(C(4. B, CAy Fffl^fttf BSC 
64*A Sl50Ati573S?4 5K(i, C-Ki'KflBSm? 



nyMyi'6 5^ ^KZ'tmWt^ixtz i^cob^-yX 
[0 0 19] A;s>FfflgfI:7cr>'Fx>'F6 

i {4, A^\-y K<oasiRt=« Lxm^com^mmzm-t 

OgftEIi&^ATJ^ti^ 4 3£2r-?T\^4. ifc. AA 

y f ffl3ifi±Mtisp 6 2i4 a a> h commm izMLXm 

»JtMB£ilrt-|ll»T*S. 5£>(c. B^yFfflSfl7o 
> ixyF 6 311 B^VF^fi^MLT**^! 

^««siirt-iiiRt\ -e^ai73fi^{4. n*$*v$n^s 

b A >- f coftffHI&'s.A* Zti&X-olizKt-yX^ 
4„ -ttT. B, C^VFffliIfI±itSgP6 4{4, B^> 
FWC A>- Ktf>BHI»fc*f LTfi*f±»1>I^JSt-@f-&T" 
354 . ifc. Cys>FfflgfI^nyFx>'F6 5i4, C 

; <> f w5cm»(c*t t t mtiwm-^nmi mtmmx- , 
[0020] s^t;. Micommmb7> : Jx? ico 

y-Mi, iimy-MS^i i^^LTmiw$iJffl 

mj±s^ 4 6 m2com^-mm f 9 ^ 2 

F<4. g2«7 i -MSMl 2^^rUl2«Wtff 
iffp 4 7C, m 3 <50*lfS&S h^yy'X^ 3 «oy— F 
{4, H?30^-'-Fjg£i#5 (H6tfc^T(4 trg3j fc 
*IB) 1 3*^-UTSS3WMaK£E*T4 8fc:, 1140 
l«Sl7yyX?4^-Ml m4c7)^r'-hMfii; 
» (H6fc4SV^T(± trg4j fcfSB) 14^yrLTm 

5«f-M4 H5«^-bffil^ (06^ioV^T«4 
r R G 5 j fcfSE) 15^LT$5«iffllffSf5 

oc, *tL-wi*ai$*L&i:ftfc:, m6com-^s*aF5 
nti±rRG6j fc*iE) 1 eii]-Lxm2cf)mmmB 

«^4 7fciS8«Sfl , CV^. -77, S560»fl^*h5 
yy'X^6W-X (X(4FU--f >-) W^(4. Hl^ 

[002 1 ] ifct, A^4«fi!cti3(t4Kl#tOV^TEI 
6£#t^Lo-ofMBJj-r4, vsVFAcOgftSrfl 

J±S^ 4 6 ttJ{t&»J»«EVAJ±. m 1 OSimSb 

5yy'X^ 1 ^#a^®i:-f-43rSco«JEi: 

77, m2Tb^m5<7)MfP*J±VB, VC, VD, VEii, ^ 

b-tm^m&biti^b^z^ mennmtoMb? 

y^x? 6 coy- f fci4, m2oMtwmJ±si7 i 4 7 oxw 

fcft^Il i^WISfcS F 5 y^'X 9 1 W^frW® 
(j^W^ixif . ±tjlAai77^ 4 0fc$l OAft^SiflB 1 
4 l bcr>mtf*y) h^rO. m2 7 1 )M5g5 0«^^h 
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asasfrM o t m 2 nmm 5 oAnmm^- 4 2 ~4 5 1 
omtfx?) b^&bmz. mecDmm^h^y^x 

f 6(4. b fclS2<OlW««EVB3&«9anS*i* 

6 O^^AybAOft^ti. MlCDm%m$kh7> : J 
X9 1 ^aiiLTAAy bffl^fi^oy fxyK6 1 \z 

atj^. zz.xmm^mf, wmztu&iy&tmco 

i*y b Afflc^fI0ff£^A7J StiTfStflWJfcSti. A 

[ o o 2 2 3 ^>FAcom.mzffom&. m^z 

EVA. ||3 7bS3l5 0ftJOTljEVC:, VD, VEJ±. Jll 
(A. gg2<Z)ffl«KEEIS?4 7(7)MfflI«JEEVB^EPSn§fL 

&;kk&& (B98#ni) . ^oisn. m2<QVj?mm 

7Jffi^4 0k^2^Aft7J^4 2k^lS#M->') t& 

(f. SaAtt5*S^4 0i:miOAm^Sffi^4 1 fctf) 

f4 3-4 5J:»'^7) £3:9, AAy bfflilfitM 
fa§B6 2<7)ffi7Jfi-?-i4. Artyv&MM%9k<7>2$&m 

mmmkimmmti-hi&mmi&y jwlpf i a. 

g§ 2 COS^JH b 7 V i?X 9 2 Sr ffi&t & Z. b b & 5 . 

[0023] mecommmvyy'j^e^m 

Mfc «fc 0 . HMftlBEI&3 5 ^4*aAffi7Jffi^ 4 Ot^ 
9Vl«fc«0|BIfc«aiS*l.4if:i:*9, *0*r#>. £52 
wm^JJ)^ b 5 > i^'-X ^ 2 2r jlii L 7t A v s> b ofi-^-O 
l*k ltt^J^IlI^3 5cO^Jll^i:|l|-Ojlligit^ 
(±. EJ!l*JR|lI»3 5fcJ:"5lil**§*i&ifcfc*4^ 

OBf^toitiffl^jjic^^mssti^vsv b Acom^mi 
zti&zkt%&« zzx\ mmco&fm&wfti 

If , b U 77Wn> KflHWKA 1 , ^HAkU0.9 
GHz. AybB k LT 1 . 8GH z. A>" b' C k LT 

jsftut. . o.9ghz oiMfi^tii. itt^jft 

HEH&3 5tJ: 0. ff^2flBiitCft* 1 .8GHz03M 

fffl^-ti. ii^fir^x^eoj&^jfettsn^. 

. o.9GHz oiiflSli . tt?iJ4tH[Iia§ 351:^1, 
*fcflBfc*ffi6**6£fc$r<, iMSflTyx-?-6 0*> 
<3JSc#f$ft£ik fc^rS. £ 1 tom^a* b 9 y 
^'x ^ l mf% 3 J^S? 5 comRM \-"yy=JX^3— 

S,i,zm^tifzi.oi l z^fi^ti<r)h^y~Jx9 1 , 3-5 



comm. wmmmimmmvh, vcs-vEt* ononis 

[0024] ijcfc. *3<9«!jS0lfc:oVvc x 07 Sr#B§ 
LooiMi§-f& o 01. H6t=^**Lfc««S8R 

■r k k -ts „ ;«$3 o«jsm{± , mm^MMm 35 a 

i Mf&i- hW.3 coa4 )V3 \ifiW.A<r)ayfy^-2 1 k 

mz. xa v+®8&s4mzmii>titzm&b%^x^ 

M2<DffifS.fflbmMcoi><VT'fc& , -r^*), me (Tin 

S4«n>fyf2 105— iftWBfiltS*!., i<?om4^r7 
yT ; >tf2 lcOflfiSBli. I|3C03^;P3 lO-StS^ 
§^XTV^„ LT . I«$3^a-i^3 1«»". 
^fS^HfMSIB 1 5 1 iz&MZiiZti K> . i O^hgp*-? 

mmm^5 id x-f •y^@£#s4^?hgp-c^"5ybt 

»S4»rt»fc, l^!^|Hl»3 5AfrKttft<0(i, * 
a^4J:-3*8lltlfcJ:4t>0>T**. ^3:^^. 3^;b 
(itf5H3<?5fl6ft«fc:tJV^"Ctt, H30rJ-f 71^3 1 ) * 
x>f ^0184(0^1:1^5^, JiOW^ffiMbWS 

"C* * Jt . 3 4^«#: I C ( ^*>)9) * 

MM I C ) tfcoTii. •y^W**W0S&S I C 
4i { MM I CbZtl&izi^Z, ^OF^gPt;. a-f;lx§r^E 

/•jw? \zmm-h b -ttutx* * 

k*^Tfgk fo&frhX'foh . 

[002 5] ***>*»jSte*jft««fN±. 3fi*Wfc:H6 

/^yb'A^fi^rfcfc^T. H2&tA'H6<^m^ 

ib7Vyx^2, 6 t * o . itMftsmsg 
3 5 A^4*iiAai7js^4 o k b k coiatm^usf 
astis i k t*. i^i ^em« 3 5 a tz* 9 jifijs^m 
2,tti§i^m*stL^jMfi^\ m^mryf-i-6 0^ 

b"B, co^ft&^^ybccoSfi^^coi&f^ti. 06 
Ctk § tUZ m 2 cr>m$L<Wm-£ b^hhbZ.hWj:^ 

x\ zz xcommnimmmmizm^h zbb^th. 

[0026] ±J6LfcH6XtfH7t=^**Lfc«ttJV^ 

( n u 2 M._tcrmm ) t i> mmizmmx% & i> <nxh 

4. 

[0027] 

[^bjc7)S&»] iii±. at^jtiatc, *^(citL«f. 
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ftcoWU J^ZixZ i. o %miSLt ~th z b lz <fc 0 , 

■33&*£*W4t>«oT*4. rat, sw«*Htsr&fc 

fc Lfc<Z)T, fi$l£&IIII&fcffiUBlji7 *)V9<rmmt 

hXo^zt tmmizmmz it&b&tz. mmm m% 
ti&mmmy * >v? bowKftmtz =t o , ^wtL-c 
mmwiv-tttmzft^mb t u e s&s&s-rs *> 

[02 ] El l fc^$*ut*ift*>4>iK*Bt3i7 -f *Hi 
^fc*^)|lIB«jS*^-|lI»SIT*& . 

m3 ] mi iz^tifzmmz&if&i&mmm? a >v? 



[04] hi t^s*i)ta!i«*»6i^!i^Ha»avffiw 

4. 

[05 ] ^mmvmmmmcom i co«!iswt=*j(tsx 
[06 ] *mmcDmmmm<nm2cr>mi&mi / zt5<,i-z,x 

[07 ] *^BHoSliifeO^<7)Sl3c7)«^Jt;j3(t4X 
4 >y ^W*^|lI»«|lIB^*^|lI»Errft £ . 

[08 ] ^EI»aitX^MH<?55afc(?5JBIBfc:fitt5x-f 

[09] f&mmmfm&Tfrtmmsv&h. 
4 -ks4 commm Y^y^x? 

6---|S60m-^&*b7>-> ;; X^ 

3 5, 3 5A-fi0|£Si0R 

4 0--it3lA^ffi^ 

4 2-gf2^>Afti**F 
4 3-m3 0AUl7J^ 

4 5-fS5«Am**F 
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